This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant 

Defects in the images may include (jbut are not limited to): 

• BLACK BORDERS 

. TEXT COT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT . 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox, 



Fig. 1 



M 1 2 3 4 56M 



Fig. 2A 



ooooooooooooooooo 
ooooooooooooooooom 

J ••••>• •> m 

1 1 l-i i 1 1 iJ I ! 1 i 1 1 1 i-i 

to 

(/)•••• ...pg.gg 

I • • • • • 

g ::::::::::::::: : 

s >>> • 

> • :::::::: :~ 33 : 

to I I !u 

Q 

p-«<0 CO CO CO • PC 

g ::::::: :2« : :>>> :| 

g: : : : : : : M : :» : : : : : isj 
J • "a ixxx •» 

fl ;::■::!:::::! 

•••••• •. 

a : : : : : : 



tj 2 

:::::::] 

]< \<<<<<<Ja 
g • ; •< 

3 *H 

W < 

w - 

5:::::::°::::::::* 
Si :::::: :> ::::::: :> 

« 3 

0* 

0* 

ft. H 

Q 

! i a . i i i i i \ ! ; i?? 0 ? :*i 
i ! ! ! i I ! H : i £ 

g»*H 

§ : :::::::::::: :i 

ft. • • OS (J 

I ::::::::::::::: :< 

X • 

M > • • •>>> -ft. 

§:;<?;;;:;;::;;;;;§ 

« c 

•H «3 

sssslss.3 .si .si 

0U0040UH CUU MW 

fQ W X X 

«riHC«hMJOfl in co co cm 

poo i^flj unn-HCid i C did 

CfHrHS>4JTjCMin r 0 X 3 Qi P$ *H H (M 00 >H 
9HHU O >iCO CM <d qJ >, 0> < £ co co ot > 
rtQQXx£«JSXrStOtoDDX^ 



ooooooooooooooooooo 
ooooooooooooooooocn 

<NCN(N(NCN(N(N<N(NfNICN(N(N<NCN(N(NiH 

co ft. 

H 

| :::::::::::::::: : 

f :::::::<: :1 i : Li :| 
| ::::::::::::::: :? 

8 ::::::::::::::: •< 

0 m 

Km 

h 

H 

H 

« 

CO ft. 

£ O 

; h i i i ii-i : s i ; i it 

I M H i i 1 i M H N Mi 

S ::::::::;:::::,: :•> 

§;;;;;;;;;::;;;;;; 

CD 

1 i i i i i ! i ! ! i ! i i i i \i 

3 : : : : : : : : I : : : : : : :§j 

ftl 

>* fti • U •••••• << 

»J >« 

w 

o :i 

|: :J : : : : :g : : :1 
: : M .as ::::«:::::: :« 

O • 

< : : w : : : : ^ : : .'^Hhs 

cu 2 

M g 

ft. M 

g ; -g ;Cj 
3 • H 

CO E-» 

•«*<.. .WWW.* 

!:::::::--::::::::a 
S : i 6 : : : : : :::::: :S 

z''w**'**Q*'*ftiftifti!&i 

Siiiiii 

85 

p: . CD *£ 

0: • • -x 

I;:;;;;;;;;;;;;:;; 

H 

W 2 

« C 

flflflflflCrtflrt ta to « (0 

CCCfiHCC'H »H D *H D 

•H »H 'H »H »H *H *0 M T> 

uooufluuH a. w hw 

n to h c «ip*r* w o <d in co co (s 
nj a\ a\ H fll fcccw « u gnm a> D D at C 

3 H H W Q) >iCO CN (0 CI) >|QI^ > CO CO cn > 



% :::::::::::::::: : 
S ::::::::::::::: :> 

I! III! III! Mil I II? 

- m j u n u i u n 1 id 

I :::>::::::::::: :« 
§ : i d . 

3 ::::::::::::::: :« 
I ::::::::::::::: :> 

\\\\\\\\\\\\\\\\\\ 

W 

CO 

W j • • • 

co • *u < • • •cicJo • 5? 

. • o X • • • CO CO CO -o 

£ . .flip; • • • • co • • «ooo •<< 

< • • • • 04 

t£ . . o CD •••OOO 

^ • • a. • » • • co to co • u 

lo *!<•*'••• ° «( < 4 • S 
1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 x 

fe : :i :::::::::::: :g 

£? co*««cocoto.*i 

Q UUU*W 

Q«*W HUU >h 

>«•••>«>•>••>• 

g ::::::::::::::: :i 

o • • • • 

c ; ; : i : i i i i i i i i i i 

> HUM •>« 

O • • SS < • • '2 22 . - 

fiHiiiiijiiiiiiN 

^ • j ftj • • j j • • j • j w fti u j ^ 

M 

S :::::::::::::::: : 
g:::i! !:<:::!::;:; 
B :::::::::::::::: : 

w a* 

SSSS^SS.3 .si .ss 

UUOOflUOH CUW HW 

«Q t4 X *^ ^ X 

(NnHC^M^woid in co co cm 
(dotoiHabao^ <d u Bhia (DDP^ C 

BOO llftH'HfiH 1 C cm <d 

5t-*tHj>XiTJCMin'd X Id Oi CC »H tH CM CO «H 

Bhhu a) >,co cm «o 0) ncu#<^cococa> 
faQQXXX«JXXX2;ScoDD«#< 



Fig. 2B 



OOCOCOOOOOOOOOOOOOCDCOOOOOOOCOOOOOOO 



;0 



• t« H H •£ 



:2 



; Q 
'•X 




»>>> 



• • • oc at x • to 

' i4 iJ * • • i4 CU 

PC 

o 



>X 



•tf XX 



ss sal s g-s 

mum 



goo j h Q) i m u 



s 

(ft CO 
x<< 



<d to 
c > 

H W 



to 



to 



OOIOI 



6« 



I I I I 
till 



I t I I 
I I I I 



>>> 

I I I I I 

• III! 



. U W W • W < 
' H M M 



• ooo 



• w 



• X Q 



WWW 



id 

•H 



w co 



38 



OA m to to cm 
u BHin opDov c 

. - • »■ rj'Hfi* I C CM (0 

U'OfMiH'O X 4 O4 *H tH (N CO -H 
St £".2! < > w °> > 

XXX tOtODDX* 



DHHU >,C0 cj m 
«QQXXX« 



CCCCHCC-h 

cm m i-i C <d r* r* w o id m wwn 
<d<»otE«<dt400<*« u B H in o D Den c 
poo t'HO I mk'HCid 1 c cm« 

3hh W (U SCO cM<d3>i<i>2>totoc*> 
«QQXXX«JXXX2iOWDPX< 



X<< 



S 

X 



Fig. 3A 



oooooooooooooooom 



: :d 

E ............. ! !j 



h o o • t* 



o o o • o 



I 



< O I O *• O J 



:88 

<< «< < H < 



• j O H • t« £ 

H • H • • • • £ 



s 



• • • *CJ * * * • t* 6* t* 

• <oooooo • • • O 



6* H 



(J h h 
C9 E« fcj 



■s 



o o u u o o o • o o o • < , 



h u • • • • q • • - u < 



< • u u o o 



h f* u 



u u u o o o o 



U U U O O I 



g 

o 

1 

t 

u 
o 



1 

I 

8 
6 

O 

8 

I 



(4 ff« . . 

: :Si : : 



ooooooo • o • • • • 



■ o o h o o a ; * h • H 

o • • • E* H • H H 

• •••••••• (K • • • • 

<a • •«« 



...<.:.. O < < 
i i i i l i i i i i i 



t* h e* • e 



o 

8 



i i i i i i i i i i i i i i p 
• O H O H *• H • • U O • U O 



• • • O • O 

o • 6 'op 



O U 



< 



< < < • < • 

u u 0 • • o 

o 

<<< • < • 



8 



<<< 



..•••©•••HOO-'OO 

citici •dHooodEddddS 



u < < • < « 

i i I I I i I i i I i i i i i o 



■a 

c 4 



4 a 
4 

0 M 



C 

id 
u 

4 4 « 

•H C *H 
MOO. 



25 



4 

C 

6 

O r- 
U a> 



id 4 

c c 

o o 

m cm 

o> on 

o o 



c 

O 

a r* w U) 
E H D D < 



"5 



•0 *J 

C 4 « 4 « 

H-W v4 Cfl 

T3 T3 M 

TJ C C X «J 

^ H M O 0* 

4 » m SB u> 

I M d A < IA 

: «J M in h 

i x> T3 oo * 
J >t id cn 



c 

■H 

o r» 

O CO 



4 4 

C C 



o* cn 
o o 



4 

e 

X 
4 U) 



55 SS 

9 9 



xJjOQSIDD2W< CQ X jg X X W X hi Q Q X X D D 2 W 



Sj 2x 

d z 6 * 



Fig. 3B 



» o 



I N M N M (J» 



i 



< o u o 



o o u 
i i 

< ! ! 
8 < i 







• * 






u « 




6 t 


8 


u t 


• 


: c 






6 c 


• 


• c 


8 




• 


: *i 










§ 










■j* 






U 

O 
i 


.c.c. 


.C.C. 


• t 


i — » 

1L 

1 

i c 




ci 
» • 


: c 




• 
















f 








• 
• 


» 
> 


• O 

A 






• 


» 





• t 



6 < d 

< < < 
2 < < 2 



O O O *< H 



si 



r 



P O 

i.i 



888 



o 
u 



o O i 



3 5 

C <8 « «J » flj <d «3 US 

Mf4*HC<H C C C C 



«J m n 2 ui Or-oftr* 
< in o ao <n cn 



#3 0% i 



H 01 W 

_ H D D «-» <d 
O O (2 I (DC 



si si 

SB 

X X 



I *0 00 H OC X N H H 4 > D H Q, -r4 

:sxxwx2oqxxddzw< 



u 

(0 « «J a 
TJ T3 -4 ^ 



(0 

E rtJ 

5$ 



s s s 

C CJC (0 
h m y Oi 

bn2ia o h n m 
id a < i 



35 3S 

D 3 



jHWW 

in U co cn o\ BHDDrH 

M Ol M • *4 • O O 2 I 4 
TJ 00 F-i 0i X M H H S>MH a 

xxxuixSqqsxddz 



S3 
355 



Fig. 3C 



i332323323322332§ 



8 



8 

I 



8 

I 



s 



2 H 



H U O 



8 : 



: :g : 



Sod • d d 



COO ; O 

d < <i \ < 



BB =83 



O « « 



38 

U < < 



ssssSsssssSsSSsSI I 



I 

H 

8 
3 
B 

U 



u 

§ 

g 



h h h H h h 



i : 



< 



; u • • • • < 

\ 6 < < | < < 

; H H H O H ti 
<OH -HO 



duo • y 5 



< < 



...•At 

• H H O H - 
O U < • < H 



H H E-» • e < 

do • • O U 

i* : : : :*i J 

\ \ \ \ \ H 

H H H • f* • 



8 



o o o 



:8 



odd 



o o o • o 
< d d 



g 



8 



H H H 




! 



■safe* 

i y 



A: 



Fig. 5A 

ooooooooioeoooooooom 
;•••«•••<•<<•< cc 

In 

O. • 0» Ok 2 



• •••••••• 

w w . « 5 



• •••••••••# 

• •<(•••••••• 

• •••••«•»•• 



•••<•••<•<•*< 3 

W 0> • O) m 

•••••••• . . , I 

• •»••♦••••. 

•••*•••••••••. • • • • I 

* H • o. cw i 

: « : sj5§;<<«<::! 

• • • w CO M • to I 



0.0. . 0* > 
Ot • I 



• o. . 0. 0. 

< ' I I 



CA 



' • • 0. 0* > CU 

• • a a • a 

• 'WW . w 
o. . > > . > 
M 

J 



•J *i 



• I 

• I 

• i 

• I 

• i 

• i 

• i 

• i 

• i 
» i 

• i 

• i 

• I 



I 
I 

2 




O O l 
M 



222222 ooe,00 °ooooooow 



> > 



• • • 

• • • 

• • • 



VI 

1 



J3 s|ss 

< H H • ^ • o o • 2 




tan 



«5 • • s 

. X O 1 ^ X 

W <N O U <7\ <* 



HMi8igiHgf»Hfii lillilsllilsiiilalill 



"VMS 

S|SJ 3533 

fJ • 2 »A O f* n N H 



« « 



s 



D D ^ 



• 6 u w j 



Fig. 5B 

SSSSSS3S5S2SSS5SSS5SS §§§§§gS§S»§»g§§§§§5 



i 



HINHMiil^ilililililili 



0.0.0.0. 



=3 



•IS 



• > 

I I I •" I 



■ 



• • • I I I I • I • 



7 * 5C trt o r* m 



■13 

iiMiBamggfisM. 



> 



I 



4 

«3 C 



35 3 8 

•H «H «H 



5 « 4 eS 

4MUflb u 'UQ h S£S £ 

HiiiisaiMingjilh 



Fig. 5C 



; : 
£ 



! ! 
u 



>• X 



I isiiisilisiiiissssssg 



I I to 



2 > 

F Q 



• ! ! 



ill! 



I 



o 

*xxx< 



i S 




s i 



Avian HEV USA 
Burma 

D11092 China 
DU093 China 
HEV-T1 China 
Hetian China 
Hyderabad India 
L25547 China 
Mexico 
Myanma r 
Nepal 

SAR-55 Pakistan 
Swine HEV USA 
US1 USA 
US2 USA 
X96292 India 

Avian HEV USA 
Burma 

D11092 China 
D11093 China 
HEV-T1 China 
Hetian China 
Hyderabad India 
L25547 China 
Mexico 
Myanma r 
Nepal 

SAR-55 Pakistan 
Swine HEV USA 
US1 USA 
US2 USA 
X98292 India 



ACATGTCGTGGTTTTGGGGTTTTAGGTTGATTTTCTGTATCTGGGCGTAATTGCCCCTATGTTTAATTTA 7 0 

CT.C. . .C-.~ G29 



.G. . . 

.G. . , 

.G. . , 

.G. . ( 

,G. , 

*G. . , 

T GGC , 

T. .C.G. . , 



™— — — — — "™*"""*~"" — - — — — ~ — — — • «T. < 



. .G. 
. .G. 
.C-. .-- 
.C-. 
.C-. 



.T. 
.T. 

.T. .-- 
.T. .— 
.T. .— 
,T. 

.T. .-- 
.T. .-- 
.T. 

.T. . — 
TT.T — 
TT. T — 
CT.T — 



G. 

G. 

G. 



. .CT.C. . .C-.--G29 
, .CT.C. . ,C-.— G29 
. .CT.C.GCC. G30 
, .CT.C. ..C-.~ G29 
, .CT.C.C.C-.— G29 
. .CT.T. . .C-. — G29 
V.CTAC..AT. .C.G32 
. .CT.C. . .C-. — G29 
» .CT.C.C.C-. — G29 
.CT.C. . .C-. — G29 
. .CC.TCA. .GC. .C31 
.CC.TCGC.G. .CT31 
.CC.TCG..G...C31 
.CT.C...C-.— G29 



TTGTGATTTTTATAACTGTTCATTTGATTATTTATGAAATCCTCCCATCTCGGGCATAGT 
C .T C-.C C. .CGT. . .G.G.TC.CT. 



C 

c 

c 

. .GG. 

. .GGC 

.CGC. 



— .T C-.CT. . .C. .CGT. . .G.G.TC.CT. 

.T. . . .C-.CT. . .C. .CGT. . .G.G.TC.CT. 

— . .T C-CCT. . .C. .CGTC. .G.G.TC.CT. 

.T. . . .C-.C. . . .C. .CGT. . .G.G.TC.CT. 

.T. . . .C-.C C. .CGT. . .G.G.TC.CT. 

.T C-.CT. . .C. . CGT. T. G.G.TC.CT. 

— . .T. . . .C-C.T. . .C.CGGTC. .G.G.TC.CT. 

— .T C- C. .CGT. . .G.G.TC.CT. 

— .T... .C-.CT. . .C. .CGT. . .G.G.TC.CT. 
.T 



. .T. 



.C-.C. 



,.C. 



.CTT. , 
. CTT. , 
.CTT. , 



.G. 
.G. 
.G. 



G.TC.CT. , 
G.TC.CT. , 
G.TC.CT. , 



. CGT. T. G.G.TC.CT. 



130 

65 

65 

65 

68 

65 

65 

65 

74 

65 

65 

39 

72 

72 

72 

65 



ry 



Fig. 6 



Fig. 7 



Fig. 8A 



Avian HEV USA 



BLSV Australia 



r- Burma 



Myanmar 
- Hydarabad India 



r— Madras 



- Nepal 
X98292 India 



D 11092 China 



D11093 China 



KS2 87 China 



I— SAR 55 Pakistan 



Helian China 



HEVT1 China 



Swine HEV USA 

US1 

US2 



Mexico 



Fig. 8B 



Swine HEV USA 
— US1 



I— US2 



Mexico 



Nepal 

i- Madras India 
■ APD28091 India 
I Hydarabad India 
Myanmar 

Madras JKP3 India 
Burma 

— Madras JKP2 India 
Madras JKP1 India 
— X98292 India 
Xingziang China 



Hetian China 
- D11092 China 
L25595 China 
- D11093 China 
KS2 87 China 
SAR55 Pakistan 



TW7E Taiwan 
93G China 



L 1 



Tw4E Taiwan 
TW8E Taiwan 

— HEVT1 China 

— Avian HEV USA 



5 changes 



Fig. 8C 



Avian HEY USA 



H 



r- AKL 90 India 
Burma 

I Myanmar 
■ Nepal 

Hydarabad India 
U22532 India 
Vietnam 
D1 1092 China 
| — D1 1093 China 
Hetian China 
KS2-87 China 

- SAR 55 Pakistan 
Egypt93 



Egypt94 



Morroco 



Greek 1 

Italy 

Greek 2 
- US1 



US2 

Swine HEY USA 

Swine HEY NZ 



Mexico 
■ Cht11 China 
I Cht21 China 
— HEY T1 China 



Fig. 9A 



ACCAGCATTGGATTTCGATGGACGCTGTTTAACGAGCGCCGTTGATCTTGGO 

TTGCAGCCTACCAGCTGGCGCACCGTATCCCACCGTTGCCCTTGGGACGTTT 

GTATATTTTTGCGTACTGATTATCCGACTATCACCACAACCAGTAGGGTGCT 

GCGGTCTGTTGTGTTTACCGGTGAAACCATTGGTCAGAAGATAGTGTTTACC 

CAGGTGGCCAAGCAGTCGAACCCCGGGTCCATAACGGTCCATGAGGCGCAG 

GGCAGTACTTTTGATCAGACTACTATAATCGCCACGTTAGATGCTCGTGGCC 

TTATAGCTTCATCTCGCGCGCATGCCATAGTTGCGCTAACCCGCCACCGGGA 

GCGCTGTAGTGTGATTGATGTTGGTGGGGTGCTGGTCGAGATTGGAGTTACT 

GATGCCATGTTTAACAATATCGAAATGCAGCTTGTGCGACCTGATGCTGCAG 

CCCCTGCCGGGGTGCTACGAGCCCCAGACGACACCGTGGATGGCTTGTTGGA 

CATACCCCCGGCCCACACTGATGTAGCGGCGGTGTTAACAGCTGAGGCGATT 

GGGCATGCGCCCCTTGAATTGGCCGCCATAAATCCACCCGGGCCTGTATTGG 

AGCAGGGCCTATTATACATGCCGGCCAGGCTTGATGGGCGTGATGAGGTTGT 

TAAGCTCCAGCTGTCGGATACTGTACACTGCCGCCTGGCTGCACCCACTAGC 

CGTCTTGCGGTGATTAACACATTGGTTGGGCGGTACGGTAAAGCCACTAAGC 

TGCCTGAGGTTGAATATGACTTAATGGACACTATTGCGCAGTTCTGGCATCA 

TATCGGACCAATCAACCCCTCAACACTGGAGTATGCAGAGATGTGCGAGGC 

CATGCTTAGTAAGGGCCAGGATGGGTCCTTGATTGTACATCTGGATTTACAG 

GATGCTGATTGTTCTCGCATAACATTCTTCCAGAAGGACTGCGCTAAATTTA 

CGCTGGATGACCCTGTTGCACACGGTAAAGTGGGACAGGGGATATCTGCGT 

GGCCGAAAACTTTGTGTGCACTTTTCGGCCCCTGGTTCCGGGCTATAGAGAA 

GCACCTTGTGGCTGGGTTACCCCCAGGTTATTACTATGGGGACCTGTACACG 

GAAGCCGATCTGCATCGTTCTGTGCTTTGCGCGCCTGCTGGTCACCTTGTTTT 

TGAGAATGATTTCTCAGAGTTTGACTCAACGCAGAATAATGTGTCCCTTGAT 

CTCGAATGTGAATTGATGCGCAGGTTTGGGATGCCCGATTGGATGGTAGCCT 

TGTACCATCTTGTTCGATCATACTGGCTCTTGGTTGCCCCGAAAGAAGCCCTT 

CGTGGCTGTTGGAAAAAACACTCTGGTGAGCCGGGCACCCTTTTGTGGAATA 

CAGTTTGGAACATGACTGTGTTGCATCATGTTTATGAGTTTGATCGACCAAG 

TGTGTTGTGTTTCAAAGGTGATGATAGTGTCGTTGTCTGTGAATCGGTGCGC 
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GCCCGTCCAGAGGGCGTTAGTCTCGTGGCAGACTGCGGGCTAAAAATGAAG 

GACAAGACCGGCCCGTGTGGCGCCTTTTCCAACCTGCTGATCTTCCCGGGAG 

CTGGTGTTGTCTGCGACCTGTTACGGCAGTGGGGCCGCTTGACTGACAAGAA 

CTGGGGGCCCGACATTCAGCGGATGCAGGACCTTGAGCAAGCGTGTAAGGA 

TTTTGTTGCACGTGTTGTAACTCAGGGTAAAGAGATGTTGACCATCCAGCTT 

GTGGCGGGTTATTATGGTGTGGAAGTTGGTATGGTTGAGGTGGTTTGGGGGG 

CTTTGAAGGCCTGCGCCGCAGCCCGCGAGACCCTAGTGACCAACAGGTTGCC 

GGTACTAAACTTATCTAAGGAGGACTGAACAAATAACAATCATTATGCAGT 

CTGCGCGTCCATGTGCCTTAGCTGCCAGTTCTGGTGTTTGGAGTGtCAGGAA 

AGTGGGGTGGGATGTCGCTGTGTAGATTGTTGCTCATGCTTGCAATGTGCTG 

CGGGGTGTCAAGGGGCTCCCAAACGCTCCCAGCCGGAGGCAGGCGTGGCCA 

GCGCCGCCGTGACAATTCAGCCCAGTGGAGCACTCAACAACGCCCCGAGGG 

AGCCGTCGGCCCCGCCCCTCTCACAGACGTTGTCACCGCGGCAGGTACTCGC 

ACGGTACCAGATGTAGATCAAGCCGGTGCCGTGCTGGTGCGCCAGTATAATC 

TAGTGACCAGCCCGTTAGGCCTGGCCACCCTTGGTAGCACCAATGCCTTGCT 

TTATGCCGCACCGGTGTCACCGTTAATGCCGCTTCAGGACGGCACGACGTCT 

AATATCATGAGCACGGAGTCTAGCAACTATGCTCAATACCGTGTACAGGGCC 

TAACTGTCCGCTGGCGCCCAGTTGTGCCAAATGCGGTGGGCGGCTTCTCTAT 

AAGCATGGCCTATTGGCCCCAGACAACATCCACCCCTACAAGCATTGACATG 

AATTCCATCACGTCCACTGACGTCCGTGTGGTGCTTCAGCCGGGCTCTGCTG 

GTTTGCTGACTATACCACATGAGCGTTTGGCGTATAAGAACAATGGTTGGCG 

GTCCGTCGAAACGGTATCCGTCCCACAGGAGGATGCCACGTCCGGCATGCTC 

ATGGTTTGTGTCCACGGGACCCCCTGGAATAGTTATACCAATAGTGTTTACA 

CCGGGCCGCTTGGTATGGTTGATTTTGCCATAAAGTTACAGCTAAGGAACTT 

GTCGCCCGGTAATACAAATGCCAGGGTCACCCGTGTGAAGGTGACGGCCCC 

ACATACCATCAAGGCTGACCCATCTGGTGCTACCATAACAACAGCAGCTGCG 

GCCAGGTTTATGGCGGATGTGCGTTGGGGCTTGGGCACTGCTGAGGATGGCG 

AAATTGGTCACGGCATCCTTGGTGTTCTGTTTAACCTGGCGGACACAGTTTT 

AGGTGGCTTGCCCTCGACACTGCTGCGGGCGGCGAGTGGTCAGTACATGTAC 



Fig. 9C 



GGCCGGCCTGTGGGGAACGCGAACGGCGAGCCTGAGGTGAAACTGTATATG 

TCGGTTGAGGATGCCGTTAACGATAAACCTATTATGGTCCCCCATGACATCG 

ACCTCGGGACCAGCACTGTCACCTGCCAGGACTATGGGAATCAGCATGTGG 

ATGACCGCCCATCCCCGGCCCCGGCCCCTAAGCGAGCTTTGGGCACCCTAAG 

GTCAGGGGATGTGTTGCGTATTACTGGCTCCATGCAGTATGTGACTAACGCC 

GAGTTGTTACCGCAGAGTGTGTCACAGGGGTACTTTGGGGCCGGCAGCACC 

ATGATGGTGCATAATTTGATCACTGGTGTGCGCGCCCCCGCCAGTTCAGTCG 

ACTGGACGAAGGCAACAGTGGATGGGGTCCAGGTGAAGACTGTCGATGCTA 

GTTCTGGGAGTAATAGGTTTGCAGCGTTACCTGCATTTGGAAAGCCAGCTGT 

GTGGGGGCCCCAGGGCGCTGGGTATTTCTACCAGTATAACAGCACCCACCA 

GGAGTGGATTTATTTTCTTCAGAATGGTAGCTCCGTGGTTTGGTATGCATATA 

CTAATATGTTGGGCCAGAAGTCAGATACATCCATTCTTTTTGAGGTCCGGCC 

AATCCAAGCTAGTGATCAGCCTTGGTTTTTGGCACACCACACTGGCGGCGA 

TGACTGTACCACCTGTCTGCCTCTGGGGTTAAGAACATGTTGCCGCCAGGCG 

CCAGAAGACCAGTCACCTGAGACGCGCCGGCTCCTAGACCGGCTTAGTAGG 

ACATTCCCCTCACCACCCTAATGTCGTGGTTTTGGGGTTTTAGGTTGATTTTC 

TGTATCTGGGCGTAATTGCCCCTATGTTTAATTTATTGTGATTTTTATAACTG 

TTCATTTGATTATTTATGAAATCCTCCCATCTCGGGCATAGTAAAAAAAAAA 
AAAAA 



Fig. 10 



PALDFDGRCLTSAVDLGLQPTSWRTVSHRCPWDVCIFLRTDYPTITTTSRVLRSV 

WTGETIGQKIWTQVAKQSNPGSITVHEAQGSTFDQTTIIATLDARGLIASSRAH 

AIVALTRHRERCSVTOVGGVLVEIGVTDAMFNNIE 



Fig. 11 



ACCAGCATTGGATTTCGATGGACGCTGTTTAACGAGCGCCGTTGATCTTGGG 

TTGCAGCCTACCAGCTGGCGCACCGTATCCCACCGTTGCCCTTGGGACGTTT 

GTATATTTTTGCGTACTGATTATCCGACTATCACCACAACCAGTAGGGTGCT 

GCGGTCTGTTGTGTTTACCGGTGAAACCATTGGTCAGAAGATAGTGTTTACC 

CAGGTGGCCAAGCAGTCGAACCCCGGGTCCATAACGGTCCATGAGGCGCAG 

GGCAGTACTTTTGATCAGACTACTATAATCGCCACGTTAGATGCTCGTGGCC 

TTATAGCTTCATCTCGCGCGCATGCCATAGTTGCGCTAACCCGCCACCGGGA 

GCGCTGTAGTGTGATTGATGTTGGTGGGGTGCTGGTCGAGATTGGAGTTACT 

GATGCCATGTTTAACAATATCGAA 



Fig. 12 



LVRPDAAAPAGVLRAPDDTVDGLLDIPPAHTDVAAVLTAEAIGHAPLELAAINP 

PGPVLEQGLLYMPARLDGRDEWKLQLSDTVHCRLAAPTSRLAVINTLVGRYG 

KATKLPEVEYDLMDTIAQFWHfflGPINPSTLEYAEMCEAMLSKGQDGSLIVHLD 

LQDADCSRITFFQKDCAKFTLDDPVAHGKVGQGISAWPKTLCALFGPWFRAIEK 

HLVAGLPPGYYYGDLYTEADLHRSVLCAPAGHLVFENDFSEFDSTQNNVSLDL 

ECELMRRFGMPDWMVALYHLVRSYWLLVAPKEALRGCWKKHSGEPGTLLWN 

TVWhMTVLHHVYEFDRPSVLCFKGDDSVWCESVRARPEGVSLVADCGLKMK 

DKTGPCGAFSNLLIFPGAGWCDLLRQWGRLTDKNWGPDIQRMQDLEQACKDF 

VARWTQGKEMLTIQLVAGYYGVEVGMVEVVWGALKACAAARETLVTNRLP 
VLNLSKED 



Fig. 13 



gcttgtgcgacagatgrtgcagcccctgwggggtgctacgagccccagacgacaccgtggatggmgttggacatacc 

ccggcccacactgatgtagcggcggtgttaacagctgaggcgattgggcatgcgccccttgaattggccgccataa^^ 

cgggcctgtattggagcagggcctattatacatgccggccaggcttgatg^ 

tactgtacactgccgcctggctgcacccactagccgtcttgcggtgattaacacattggttgggcggtacggtaaagccactaa 

gctgcctgaggttgaatatgacttaatggacactattgcgcagttctggcatcatatcggaccaatcaacccctcaacactggagt 

atgcagagatgtgcgaggccatgcttagtaagggccaggatgggtc^ 

cgcataacatt<^ccagaaggactgcgrtaaamacg<rtggatgaccctgttgcacacggtaaagtgggacagggg^tatct 

gcgtggccgaaaactttgtgtgcacttttcggcccctggttccgggctatagagaagcaccttgtggctgggttacccccaggtt 

attactatggggacctgtacacggaagccgatctgcatcgttctg^gcmgcgcgcctgctggtcaccttgttmgagaat 

ctcagagWgactcaacgcagaataatgtgtcc<mgatctcgaatgtgaattgatgcgcaggmgggatgcccgattggatgg 

tagattgtaccatcttgttcgatcatattggrtcttggt^ 

agccgggcaccctmgtggaatacagtttggaacatgactgtgttgcatcatgtttatgagtttgatcgaccaagtgtgttgtgtttc 

aaaggtgatgatagtgtcgttg^agtgaatcggtgcgcgcccgtccagagggcgttagtacgtggcagactgcgg^ 

aatgaaggacaagarcggcccgtgtggcgcctmw^ 

gcagtgggg(xgcttgactga<aagaactgggggcccgacattcagcggatgcaggaccttgagcaagcgtgtaaggatttt 
gttgcacgtgttgtaartcagggtaaagagatgttgaccatccagcttgtggcgggttattatggtgtggaagttggtatggtt^ 
aggtggtttggggggctttgaaggcctgcgccgcagcccgcgagaccctagtgaccaacaggttgccggtactaaacttatc 
taaggaggac 



Fig. 14 



MSLCRLLLMLAMCCGVSRGSQTLPAGGRRGQRRRDNSAQWSTQQRPEGAVGP 

APLTDWTAAGTRTVPDVDQAGAVLVRQYNLVTSPLGLATLGSTNALLYAAPV 

SPU^LQDGTTS^STESSNYAQYRVQGLTVRWRPVVPNAVGGFSISMAYVVP 

QTTSTPTSIDMNSITSTDVRVVLQPGSAGLLTIPHERLAYKNNGWRSVETVSVPQ 

EDATSGMLMVCVHGTPWNSYTNSVYTGPLGMVDFAIKLQLRNLSPGNTNARV 

mVKVTAPHTIKADPSGATITTAAAARFMADVRWGLGTAEDGEIGHGILGVLF 

h^ADTVLGGLPSTLUlAASGQYMYGRPVGNANGEPEVKLYMSVEDAVMDm 

MWHDIDLGTSTVTCQDYGNQHVDDRPSPAPAPKRALGTLRSGDVLRITGSMQ 

YVTNAELLPQSVSQGYFGAGSTMMVHNLITGVRAPASSVDWTKATVDGVQVK 

TVDASSGSNRFAALPAFGKPAVWGPQGAGYFYQYNSTHQEWIYFLQNGSSVV 

WYAYTNMLGQKSDTSILREVRPIQASDQPWFLAHHTGGDDCTTCLPLGLRTCC 
RQAPEDQSPETRRLLDRLSRTFPSPP 



Fig. 15 



atgtcgctgtgtagattgttgtfcatgctfgcaatgtgrtgcggg^ 

cgtggccagcgccgwgtgacaattcagcccagtggagcactcaacaacgccccgagggagccgtcggccccg 

cacagacgttgtcaccgcggwggtactcgcacggtaccagatgtagatcaagccggtgccgtgaggtgcgcw 
tagtgaccagcccgttaggcctggccacrcttggta^^ 

tcaggacggcacgacgtctaatatcatgagcacggagtrtagcaactatgrtcaataccgtgtacagggcct^ 

gcgcccagttgtgccaaatgcggtgggcggcttctctataagcatggcctattggccccagacaacatccacccctacaagcat 
tgacatgaattwatcacgtccactgacgtc^ 

ggcgtataagaacaatggttggcggtccgtcgmcggtatccgtcccacaggaggatgcwcgtccggcat^^ 
gtgtccacgggac<xcctggaatagttataccaata# 

ctaaggaacttgtcgcccggtaatacaaatgccagggtcacccgtgtgaaggtgacggccccacataccatcaaggctgacc 

cataggtgrtaccataacaacagcagctgcggccaggtttatggcggatgtgcgttggggcttgg^ 

gaaattggtcacggcatccttggtgttctgtttaacctggcggacacagttttaggtggcttgccctcgacactgctgcgggcgg 

cgagtggtcagtacatgtacggccggcctgtggggaacgcgaacggcgagcctgaggtgaaartgtata 

tgccgmcgataaacctattatggtcccccatgac^ 

gcatgjggatgaccgcccatccccggccccggcccctaagcgagctttgggcaccctaagg^cagg^ 

ctggctccatgcagtatgtgactaacgccgagttgttac^ 

atggtgcataamgatcactggtgtgcgcgcccccgccagttc^^ 

gaagactgtcgatgmgttrtgggagtaataggmgcagcgttacrtgcamggaaagccagctgtgtgggggccccagg^ 

cgctgggtatttctaccagtataacagcacccaccaggagtggatttattttcttcagaatggtagctccgtggtttggtatgcatat 

actaatatgttgggccagaagtcagatacatccattctttttgaggtccggccaatccaagctagtgatcagccttggtttttggca 

caccacactggcggcgatgaagtaccacctgjctgcactggggttaagaacatgttgccgccaggc^^ 

acctgagacgcgccggctcctagaccggcttagtaggacattcccctcaccaccctaa 



Fig. 16 



MCLSCQFWCLECQESGVGCRCVDCCSCLQCAAGCQGAPKRSQPEAGVASAAV 
TIQPSGALNNAPREPSAPPLSQTLSPRQVLARYQM 



Fig. 17 



atgtgccttagagccagttrtggtgmggagtgccaggaaagtggggtgggatgtcgctgtgtaga 

atgtgagcggggtgtmggggctcccaaacgrtcccagccggaggcaggcgtggccagcgccgccgtgacaatt 

ccagtggagcactcaacaacgccccgagggagccgtcggccccgcccctctcacagacgttgtcaccgcggcaggtactc^ 
cacggtaccagatgtag 



Fig. 18A 



Fig. 18B 




Fig. 20 




Fig. 22A 
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Fig. 22B 



Fig. 22C 




Fig. 23 
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Fig. 24 



Avian HEV QYMYGRPVGNANGEPEVKLYMSVEDAVNDKPIMVPHDIDLGTSTVTCQDY 

Swine HEV .LF.S...VS T T . . . N . QQ . . G . TI D.R.VI... 

US-2 .LF.S. . .VS T T. . . N . QQ . .G.TI D.R.VI. . . 

Sar-55 .LF.S. . .VS T T. . . N . QQ . .G.AI E.R.VI. . . 



Avian HEV GNQHVDDRPSPAPAPKRALGTLRSGDVLRITGSMQYVTNAELLPQSVSQG 

Swine HEV D. . .EQ. . .T.S. . .S.PFSV. .AN. . . WLSLTA AEYDQTTYGS . TN 

US-2 D. . .EQ. . .T.S. . .S.PFSV. .AN. . , WLSLTA AEYDQTTYGS . TN 

Sar-55 D. . .EQ. . .T.S. . .S.PFSV. .AN. . .WLSLTA AEYDQS TYGS.T 



Avian HEV YFGAGSTMMVHNL I TGVRAPAS SVDWTKATVDGVQVKTVDAS SGSNRF AAL 
Swine HEV PMYVSD. VTLV. VA. . AQ . V.R. L . . S . V. L . .RPLT. IQQY.KT— . YV. 
US-2 PMYVSD. VTLV. VA. .AQ.V.R.L. .S.V.L. .RPLT. IQQY.KT— .YV. 
Sar-55 PVYVSDSVTLV . VA . .AQ.V.R.L V.L. .RPLS. IQQY.KT— .FV. 



Avian HEV PAFGKPAVWGP — QGAGYFYQYNSTHQEWI YFLQN-GS SWWYAYTNMLGQ 
Swine HEV . LR . . LSF . EAGTTK . . . PYN . . T . ASDQ . LIENAA . HRVAIST . . TS . . A 
US-2 .LR. .LSF. EAGTTK. . .PYN. . T. ASDQ . LIENAA. HRVAIST . .TS. .A 

Sar-55 . LR .. LSF . EAGTTK . . .PYN. .T.ASDQLLIENAA. HRVAIST. .TS. .A 

Avian HEV K SDTS ILFEVRPIQASDQ — PWFLAHHTGGDDCTTCLPLGLRTCCRQ 

Swine HEV GPTSI . AVGV . APHSALAVLEDTVDYPARA . . FD . F . PE . RT . . . QG . AF . 
US-2 GPTSI . AVGV . APHSALAVLEDTIDYPARA . . FD . F . PE . RT . . . QG . AF . 

Sar-5 5 GPVSI . AVAV . APHSVLALLEDTMDYPARA . . FD . F . PE . RP . . . QG . AF . 



Avian HEV APEDQSPETRRLLDRLSRTFPSPP 

Swine HEV S TIA . LQ . . KMKVGK . RE . — 

US-2 S TIA. LQ. .KMKVGK. RE. — 

Sar-5 5 S TVA . LQ . . KMKVGK . REL — 



# 



Fig. 25 A 




